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Abstract 

PURPOSE:To realize a p-n junction by a method wherein a gallium nitride-based compound semiconductor which has been doped with a p-type 
dopant is etched, uneven parts are formed on its furface and the compound semiconductor is annealed at a specific temperature. 
CONSTITUTION :A gallium nitride-based compound semiconductor 1 which has been doped with a p-type dopant is etched, uneven parts are 
formed on its surface, and the gallium nitride-based compound semiconductor is annealed at a temperature of 400 deg.C or higher. Its annealing 
operation is performed in a nitrogen atmosphere which has been pressurized ay a decomposition pressure or higher of the gallium nitride-based 
compound semiconductor at its annealing temperature in order to prevent N in the gallium nitride-based compound semiconductor such as GaN, 
GaAIN or the like from being decomposed and discharged. Thereby, a p-type whose resistance is low is fomied, a resistance value is made 
unifomn on the whole wafer irrespective of a film thickness, and a p-n junction can be realized. 
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S;»^&xa&. GSa&^fiKL^tt. •eOB<b^<Jf 

A»<t^«Myi» 1 4 0 0 ruLtaaflfc 7 r - u > ^ 
« J: -5 kUBiOT-* ;i t 1 »cre«©a 

[0001] 

«aLh©«ffl»»] *««ttpSK— '<>h*«K-:r 
Sn/^<b^'j A^b^tt4iaMe&<»»ft^4 P MK-t 

[0002] 

[tSgJKOttflf] GaN. GaAlN. InGaN. In 

A 1 G a N9(0B<byf •^AiMt^iis!m»tt.^am9 

S:«t. ''<VK*+yy*U. 95eV~6aV«1?R 

l:fflk'fe«**?-»Clt. naMMbSJU-f AJiMb^ilitl 
»®±k:. p^K-/<>h (pM^mm ftK-^Lfe 

Sl^^i (Insulator) SOMb/f U '17 AjiWb^^i 

[0 0 0 3] MISfllia®?l3MI^»t. H8tc««/ii;a 
A^«n<S<. 3?ffl<br«tctt*fe';F-i^-e*-3fe. 

p-n»^o«3Wii^-*jBir«fci!>©a«i:Lr. m 

*tf«iB¥2-2-6 7 6 T^-S^H. «H¥3 - 2 1 8 

3 2 5^«»t«*vr. i sBft/fu A»{b^ittai 

St<b-P«>S:v^&v>^iqjl«(».3^. =fi!)l3a&«|{li-r« 
fe»!>. a*tt, 1«nF3-3 5 7 04 6#rilUB<b>y 
'J A JWb*«MiaK*« fc 4 0 0 rJELhT 7 - - u > jr 

[0004] 

[«^8*'«l«tJ:-5t-r4!ia] pSK-/<> h*->K- 
tvfe»b^ U ■> A JWb^lWiiW*^ . J: »J fiSttJi: 
pS>c-r«Ci:*<-Ct*v»«««aj:<JCD**«5fi. *fc 

[0 0 0 5] ffioT. *?raOB«tt, pfflK-zOK 
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a<b^'j t> A^b^i|i(i«:(Q p &Kb;m6ft#rr« . 

(0006J 

aftfea^b/fj-^AR^b^HMiiaMcfexyf-y^ur. 

10 -twa^b^'U --yAJMbdlMyW** 4 0 OXZBLhoaflE 
4. 

10 0 0 7J *«^ii«):^ri£»c*>v'T. pfiK-'<>h3a< 
K-T/atifeB^b/^'J-^Aft^b^lMiaOtctt, «ittf 
Zn. Mg. Cd. Be. C a pfflKw^v 
GaN. Ga A IN. InGaN. InAlGaN^. 
HRStl nXA lYCal-X-YN (0SX<1. OSS< 

1) •caan*i«Bi«)a<b^f'j'f A»<b*ft*«>KK 
20 ^'j':7A^b^^<«ii««^sita£fttt.'wa 

[0 0 0 8] m32a<t;tfiJ'^A;iWb^«DiNM»(xv^ 
7d7r-f r-f^rvxyf-^^r (rie) KBanefflr 

*. -^xy Kxy^>^-CttWA. tfU>BfcBag )aBI 

Srffli^SCtA't'Sa. ::*i»Dfi!>xy?-vdfftt7-5ci: 
CJ: tjaib^'J A;^b^«^t±ilK:i:(!3i!b&»iSLTS 
ffiaiS:/2lf4w4:*'T*4. xy?->^RStt«lcRId 
30 t^toriffci^*'. ff«U<0. 1 ^mJJLhXyf-v^fl- 
(00091 7x-'J > if (AnneeUngzSittciL) 

ttxyf->if»}7a. 7x-•Jv^^Bl■tffl^^r^7^r 

tti^V^i. 7x-"j>if#Hfttt*!fi«. N2. H 
e. Ne. A rl!t(D^gtt>J;<., «fcli3*ve>flDffl^/f 
A»H««PT'n-5itA'>»t L.<. «t»ff«t<li. 7 

X- ij > if!a«i:*;w iBib^ 'J I? AJMb^i|i«*© 
»«miU:-ciHiff o/=a«»a««t>-ctf -3 c: t « l 

40 7x-iJ>^(»ii;. GaN. GaAlN««B<b>lf'J'f 

/»^b-&i**aK*f?'(Z) N L xaiTff < ffl s: i»±-r 

4f^ffl*'fe4/»>'bT»4. WiLtf. GaN«)»S-. Ga 

N®^>«ffit8oox:-cwo. OliRff. looor-p 
*!)i«ff, 1 1 oor-ewi OftES-C*«. COfe 
«>. B<b>/U -^IjWb^lMiaWti 4 0 0>CJeLh-?7x 

>ifr &flH.- **'n'>'5c*»Aa{b^'j A3R<b^ 

4. ffi-aTlRC«J:'ii:B«'Cillffr4ci:k:J:y-tfl!) 
»/!IS:BI5ih-Pt4. 
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}^J±fmLX'atztt>^vt^. 1 00 01C;it±-Ct7r> 
[001 1] 

K K ;Ci;7 ^ _ i: L T« < CD T V ^ * i: 
K-:/Ufefi<b^>J 'i? A^Wb^4M«»i4K««t<i: i iS 

[0012] ttoT, *«W(;DJ:^tCtt«0««fii?:ti 
pa!*W%n-6C0TJ54. 

[00 13] mat. xy-j^vdftcjiy pfflK-^<>K 
*^K-:^snrc«<t^U':?A3Wb^4M«»i u:»fiiL 

^b'&^MiaMeK^affia&itififc*?), -t(offlffi*rx 
a 1 T(i 5 oTjifeWb^u '>A3iwb^*ai«s 1 (;d 

C3ia, B2Ttt-7i?n^JlfcB{b>fU'>A*<b^i|ttl 
^. H2-a5KdSV^T* ettttjLtfnaBfb^ij-t^A 

»^b^«MiiW*, «Stl(^pa!K-/<vh;i^K-:/'$ti 
fcH<b^U 'i^A»<b^1Miil»ifii«$itifc«)C0«» 

[0 014] S^, H3t:^-rj:-5c, H20Dia«iS 40 

»{b^4i»* 1 <0«ffia«:*;yMlttS$ii:-5 C t t>^V 

a4t4@3(^*Wa-C&et/>», rCDJ;-} 
^c; Cfl»8:JGISitTxy'^>^r-r«»#&. a4t:3ft1" 
J: i itUiti^ 'J -5 AR^b^lMUW* 1 COdbS505^« i H 

t>^tf^r>xB&xti>rz^. 4« 


-t<0WI5:®itflL;i:Xi»»iXvf->^i^7V\ H2CDi:d 
a3cOJ:-5>tcJltO;&^e>JGl$-fr-6i«rCxyf->ir 
3(Cm-rj:-^n(:[H]£iiiM«(i&fiM-^>»^. 

ij^tcn, ^5t)'>*jt7. a{b^>rji*(^flMBiftHJt, ca 

gBt^t:xy^>^$n4H^J:-it:-ri-tttv>^*T 
t^^^P. tfz. JCaLTXyf'V^iR'^#^, dhSco 
>cft S it<f 2 0 M mJitT<^>:* $ TJ&fiW" * CI 1 
Lis 2 0Mm;:XT<^<icriCi:tC,fey. t2iBO»± 

tt. oty^antcctyxv-j-vifsnrv^Jici^tti^fiD 

[0 0 15] asit, pSK-/<>hd^K-:/^!iifc« 

«(c7x-ij v^riaar (r) . «»i^c-ecDJUEJcsrt& 
^<t^*j^i^jf^t^imi^<^^m (Q • 

x5/f->^urctjc^ (a) xv-y-^ifLrv^jfe 
(6) t<otmm<^mt^AMii.xn<raxib 

4. 35:*?. pa!K-^<>KX>^K--/$nfeH{b;:fU'^A 
JMt'^i^^izu. ^yy^ 7mS(r>±iz G a y 

NS:4Mmfij»LA-t^(^$:ffii\ Xy f-^^Tttaa 2®if 
®?&<«tC/T^rct^>lxh7^'7TBttTXh5-<:/<gl 0 
;im, l^vf-J 0Mmi:U. SRSO. SMmTXy-^v 

(0 0 16) rcoat:yT^"rj;-5tc, W*i:t*4 0 0rJBl 

^c^c^ (a) t. Lrv^4n>^<0 (b) i:tJttM"4 
ft»WS>i:ffitt;ip<^(i;&^xyf-v5fLfct*(0 (a) CD 

♦fiti{S<>i:»j. (a) tteoorcDTx-ij 
>^^aa-c. r-ci: (b) (7)^*<o«tc*T«LTv> 

coji-Jt:, pa!K-A>hfeK--/Lfc»b;(fU 
-t^A^b^iJtaitt^fexyf-virLT, aB«fe^«< 

(00 17) 

tLX7>^=-7tTMG (hU^f-^l/^iJ-^A) i: fc 
fflvv 77^7««±HGaN^<y77lfel5200 
> 7. h □ - ACOSM-C^^ tt-S . 
(0 0 18) >'<v7 7iia»a, TMG<;D*it5!>T* & 
«$:1 0 30X:iT'±»$-tfi. 1 030X:^C3iofc 
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>hyfAtCi/^D^V5i/X-;i/'7^f:^i/'5A (Cp2 
Mg) l:fflv^, MgSrK-yLfeGaN«S4 Mmfi2fi 

(0 019) fiuia, '^^n^N-feacss^&^eauffi 

[0 0 2 0] Xyf->^»7«. 7x-iJ>;r»[Bw:A 
MI»HSl*r7 0 0X:-C2 0f>IH«»UT 

[0021] J-XJiCOJi^tcLT^iS^tvfepafGaNlCO 

»jraflE2 X 1 0*Vc«»t«nfcpffl<9ttfti5^Lfc. 
[0022] C35»«2] 3a6«lt:fcH.r, MgK- 
tCTMA (h'J>f-;i/7;i/5 -'^A) tJraiLT. MgK 
-"/G a 0, 9 A 1 0. 1 N» 1 4 M m CO W»"Cfi8Jl * t*- 4 ft 
it, ^«l^RI»t:LTpa!lfcLfci:i5, Sttfll 
^i*lQ-ca, /■^-;^:^'VUr■aE2 XI 

[0023] [xims:immi^h\yx. h^gh^^ 

^GaN»«:dUl$itfca, 7 h Ut/'A h-C4 m m 
fiia, 7;r^Ut;Ah<0±;&^»J>i/ij^BfcO. 2 Mm© 

K»-e»jar^. i^^j^mimsA. '^^^-imm^ 

aaiLT, 7*M/i/;^KftM»r^ctiCJ;y. Mg 
K-:/G a NiIC?)±Cl OA»m«|. 1 0 Mrak^y^CDi/ 

[0 0 24] wiO-i^x^N-cOMg K-":fGa Nlfe. U 
>Blt«Bl0aMTfcJ:-t 1 MmODRS-Cxyf-vdfU 

(00251 ^xt0xmi^ y a 2 tcsr j: ^ j^^tto 

'JTMS X 1 0»/ci-2:ffnfep2M«i&i5tUfc. 

[0026] ixtm^ias^mrnsiht^LXK 

X. GaNiU;5;^>r<5,7yjf 1 2fcja«$it, -tCD± 

Lri/7>^AS:ffli\ Si tK-yUfcnSSGaNjf 
1 3S:4 MmC0Hff-Cfi£flSlt4,^CD±^:Mg K-*:^ 
GaNl Stc^mi tmttiZLX I timOmmXOLR 

[0 0 2 7] '^?xy^-(OMgK-:/GaNi■CD±^:, X 
««3i:H»iULTS/»J^HftlOMm«|, lO^mtf 

4tC^r<i:-5C«^Ah7^^feMg K-^G a NJil 

[0 0 2 8] i/U^«aM$:»fiSM», Jt»«li:|SI«ic J 
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LTR I E-C^)J:-t 1 m<OgR$"Cxvf-v^f-r^>, • 

li^iv^ atiflSS«3i:fBi«t:uri/'j>!7aifc7yil'C 

[0029] i/'J^SBSft^, MgK-yGaNjfl4 
(^dhBOitig^mt. S i K-^nSGaNJil 3<;D3f 
S<Ofii«t:««l S&lWLAca. Tx-ij>df»Bic 
10 An. »K«J i:««iCLT7x-ij>^fct7^. 

[0 0 3 0] JiLhCD<fc'it:LT»»bnfc':?xyN-fc^y 

$-ttrci:r^», «:^(^J«ai2 0mA-C, JitefiI«flE5 
V, «3tdi^7 0MW-C*ofe. 
[003 1] 

ta£«pSK-A>h«:K-T/'tT^WS«tT*ofc 
a^Wj'i^A^t^itiaWS:, 4 0 0X:JeLhODTX- 
Uvi^^:j:UiS«ei/j:pSi:-r«)Ci:7&t-C**;ti6, K 

pSK-^^vK^i^K-ysnfeMlt^tfJ*:^ 

**3C{SIStt?i:pl!i:T4ri:;)^-et4. tt«CD 

-tcpSMkr*. tx>»^ifr(7)«^c"rtjpauift»«-c 
[ascoffrm''^sft^i 

(a 3 J *«t«<o-ias«*c ^ i>»b^ 'J 'i' A S^b-^ 
[B4] ascoima. 

(a 5 ] *«»flo-iEB«i:<fc u «^<b* nfc p a 

a<b/f 'J 't?A«rft^iMK*ft^r-r-S«^HB^(;D«i6ft 
[as] pS!K->'^vK;&^K-:/$nfcfi{b^U'!?A 
ft^TH. 
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